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This listing of claims replaces all prior versiona and listings 
of claims? in the application: 



Ti in ting of Cl aims : 

1, (original) A signal processing apparatus comprising: ^ 

= — ■ 

an input to receive a signal; 

a buffer responsive to the input to store the signal; ^ 
a detector responsive to the Input to interpret the signal ^ 

IE 

as discrete values; and ^ 

an averaqing circuit responsive to the buffer and the ^ 

1 

detector to cause interpretation, by the detector during a retry 
mode, of a new signal comprising an average of a previous signal 
stored in the buffer and a current signal. 



2, (currently amended) The apparatus* of claim 1, wherein 
the iftmfe signal £roiu the input comprises a read signal received 
f rom a s t: oragc mod i um . 

3. (currently amended) The apparatus of claim 1, wherein 
the -Mftf>«4r signal fr om t he input comprises an analog signal, the 
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apparatus further comprising a filter and an ana Jog to-digital 

converter: (ADC) coupled between the input and the detector. 

4. (original) The apparatus of claim 3, wherein the 
buffer is coupled between the ADC and the filter. 

5. (original) The apparatus of claim 3, wherein the 
buffer is coupled between the filter and the detector. 

6. (original) The apparatus of claim 3, wherein the 
filter comprioes a finite impulse response (FIR) digital filter 
coupled between the ADC and the detector. 

7. (original) The apparatus of claim 1, further 
comprising an error correction circuit responsive to the 
detector and the averaging circuit to provide a signal quality 
metric that governs which signals are averaged, 

8. (original) The apparatus of claim I t wherein the 
detector comprises a Viterbi detector. 

9. (original ) The apparatus of claim 1, further- 
comprising a control circuit that determines whether the 
discrete values are adequately indicated based on comparison of 
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interpretations of the new averaged signal and the current 
signal , 

I. 0. (currently amended) The apparatus of claim 1, further 
comprising a control circuit that causes averaging of a defined 
number of most recent input signals, wherein the defined number 
is greater tha n two . 

II. (original) The apparatus of claim l , further 
comprising a control circuit that causes the previous signal 
stored in the buffer to be an averaged input signal when two or 
more signals arc obtained ;i.rt the retry mode, 

12. (original) A storage device, comprising; 
a & t o r a g e me d i urn ; 

a head assembly operable to generate a read signal from the 
& t:: o r a g e me d i urn ; 

a buffer that saves the read sigrirn] generated by the head 
asiscmbl y ; 

a detector that interprets the read signal au discrete 
val ues ; 

an averaging circuit, responsive to the buffer and the 
detector ; and 
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a control circuit, responsive to the averaging circuit to 
cause interpretation by the del.«CM:or in a retry mode of a new 
read signal comprising an average of a previous read signal 
stored in the buffer and a current read signal, 

13. (original.) The storage device of claim 12, wherein the 
read signal comprises an analog read signal, the storage device 
further comprising a filter and an anal og- to -digital converter 
(ADC) coupled between the head assembly and the detector* 

14. (original) The storage device of claim 13, wherein the 
buffer is coupled between the ADC and the filter. 

15. (original) The storage device of claim 13, wherein the 
buffer is coupled between the filter and the detector 4 . 

16. (original) The storage device, of claim 13, wherein the 
filter comprises a finite impulse response (FIR) digital filter: 
c o up led be t w e e r i t h A D C <:i n d f : h e d e t e c tor. 

1.7. (original) The storage device of claim 12, further 
comprising an error correction circuit responsive to the 
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detector and the averaging circuit to provide a signal quality 
metric that governs which read signals arc averaged. 

18. (original) The storage device of claim 17, wherein the 
detector comprises « Vi terbi detector. 

■J 9, (original) The storage device of claim 12, wherein the 
control circuit determines whether the discrete values are 
adequately indicated based on comparison of interpretations of 
the new averaged read signal and the current read signal. 

20. (currently amended) The storage device of claim 12, 
wherein the control circuit causes averaging of a defined number 
of most recent, read signals, wherein the defined n umber is 

g renter than, t wo , 

21. (original) The storage device of claim 12, wherein the 
control circuit causes the previous read signal stored in the 
butter to be an averaged re«d sjanal when two or more read 
attempts are made in the retry mode. 

22. (currently amended) A method comprising: 
interpreting an ."input, signal as discrete values; and 
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in response r.o an inadequate signal, averaging multiple 
signals to improve, interpretation of the input:, signal; 

wherein the mul t iple signal s comprise oeparat e signal s , 
representing same data, obtained at different times. 

23. (original) The method of claim 22, wherein 
interpreting the input .signal comprises : 

sampling the input signal; 

storing the sampled input signal; and 

detecting the discrote values in the sampled input signal. 

24. (original) The method of claim 23, wherein sampling 
the input signal comprises converting the input signal to a 
digital .signal, storing the sampled input signal comprises 
storing the digital signal, and the multiple signals to be 
averaged include the stored digital signal. 

25. (original) The method of claim 23, wherein sampling 
the input signal comprises converting the input signal to a 
digital signal and filtering the digital signal based on finite 
impulse response, storing the sampled input signal comprises 
storing the filtered digital signal, and the multiple wjgnala to 
be averaged include the stored and filtered digital signal. 
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26. (original) The method of claim 22, wherein the input 
signal comprises a read signal received from a storage medium, 
interpreting the "input, signal eompxvioes determining if the redd 
signal adequately indicates the discrete values, and averaging 
the multiple signals comprises averaging multiple read signals 
of the storage medium to improve read signal interpretation. 

27- (original) The method of claim 22, wherein 
interpreting the input signal comprises using maximum likelihood 
detection and error correction to provide the discrete values 
and u signal quality metric, the method further comprising 
excluding the input signal from the multiple signals to be 
averaged based on the signal quality metric. 

23. (original) The method of claim 22, wherein averaging 
the mult: iple signals compr i se& : 

in response to the input signal inadequately indicating the 
discrete values, entering a retry mode,- and 

in the retry mode, obtaining a second signal, averaging the 
first: and second signals, and determining whether the discrete 
Values are adequately indicated based on the averaged signal . 
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29. (original) The method of claim 28, wherein determining 
whether the discrete values are adequately indicaced comprises 
interpreting the averaged signal with a Viterbi detector. 

30. (original) The method of claim 28, wherein determining 
whether the discrete values are adequately indicated comprises 
comparing interpretations of the averaged signal and of the 
Gecond signal . 

31. (currently amended) The method at claim 28, wherein 
averaging the multiple signals further comprises, in the retry 
mode, in response to the discrete values being inadequately 
indicated, repeatedly obtaining a new signal, averaging most 
re can t s i g no. 1 a t o gene ret t e_ a newl y av^ rag c d signal , a nd 
determining i£ the newly averaged signal adequately indicates 
the discrete values. 

32. (original) The method of claim 31, wherein averaging 
the most recent signals comprises averaging the three moat 
recent signals. 

33. (original) The method of claim 28, wherein averaging 
the multiple .signals further comprises, in the retry mode, in 
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response to Che discrete values being inadequately Indicated, 
repeatedly obtaining a new signal , averaging the new signal with 
the previous averaged signal, and determining if the newly 
averaged signal adequately indicates the discrete values, 

34, (currently amended) A system comprising: 
means for storing data; and 

means for reading the data, said means for reading 
including means for averaging multiple read signals to improve 
data reading in response to an inadequate read signal; 

wherein the multiple signals comprise separate signals, 
represcntinc] same data, obtained at different, times. 

35, (original) The system of claim 34, wherein the means 
for storing data comprises magnetic means for storing data. 

36. (original) The system of claim 34, wherein the means 
Tor averaging comprises means for saving a digital read signal 
before equalization in a read channel, 

37. (original) The system of claim 36, wherein the means 
for caving a digital read signal comprises means tor saving an 
averaged read signal. 
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38. (original) The system of claim 34, wherein the means 
for reading further includes means for converting the read 
signals CO digital signals, means for filtering Che digital 
signals, and means for detecting stored information in the 
filtered digital signals. 

39. (original) The system of claim 38, wherein the means 
for averaging comprises me an a for storing a read signal between 
the means fox- converting and the me a rift for filtering, 

40. (original) The system of claim 38, wherein the means 
for averaging comprises means for storing a read signal between 
the means for filtering and the means for detecting. 

41. (original) The system of claim 38, wherein the means 
for detecting comprises Viterbi means for detecting stored 
information in the filtered digital signals, 

42. (original) The system of claim 34, wherein the means 
for reading further includes error -detection means for 
controlling which read signals are averaged. 
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4 3. (original) The oyetem of claim 34, wherein the means 
for reading further includes mcano for comparing an averaged 
read signal and a current road signal , 

44. (original) The system of claim 34, wherein the meang 
tor averaging comprises means for averaging thrift or more moot 
re c e ri t re a d is i g na 1 o . 

45. (currently amended) An article comprising: 

means for interpreting an input signal, as discrete values ; 

and 

means Cor averaging multiple signals f in response to an 
.inadequate signal, to improve interpretation ot the input 
signal ; 

wherein the multiple signals comprise separate signals, 
representing same data, obtained at different times. 

46. (original) The article of claim 45, wherein the means 
for interpreting comprises : 

mean?: for sampling the input: signal; 
means Tor- storing the sampled input: signal; and 
means for detecting the discrete values in the sampled 
I nput: signal . 
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41. (original) The article of claim 46 , wherein Che means 
for sampling comprises means for converting the input oiqnal to 
a digital signal, and the ntftans for storing comprises means for 
storing the digital signal, and the means for averaging 
comprises means for averaging the stored digital signal and a 
current signal . 

48. (original) The article of claim 46, wherein the means 
for sampling comprises means for converting the input signal to 
a digital signal and means for filtering the digital signal, 
baaed on finite impulse response, and the means for storing 
comprises means for storing the filtered digital signal, and the 
means for averaging comprises means for averaging the stored and 
filtered digital signal and a current signal. 

49, (original) The article of claim 45, wherein the means 
for interpreting comprises maximum likelihood detection and 
error correction means for providing the discrete value:? and a 
signal quality metric used to exclude an input signal from 
averaging . 

bO. (original) The article of claim 45, wherein the means 
for averaging comprises; 
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means tor entering a retry mode in response to the input 
signal inadequately indicating the discrete values ; 
means for obtaining a second signal ; 

mecms for averaging the first and second signals; and 
means for determining whether the discrete values arc 
adequately indicated, based on the averaged signal, 

51. (original) The article of claim SO, wherein the means 
for determining comprises Vitcrbi means lor interpreting the 
averaged signal . 

52. (original) The article of claim SO, wherein the means 
for determining comprises means for comparing interpretations of 
the averaged signal and of the second signal. 

53. (original) An apparatus comprising: 
means for receiving a signal ; 

means for snoring the signal ; 

means for interpreting the signal a::? discrete values; and 
retry- mode means for interpreting a new signal comprising 
an average of a stored signal and a current signal. 
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54. (original) The apparatus of claim 53, wherein r.he 
means fox* receiving comprises means lor receiving a read signal 
t r om a s torage me d 1 u m . 

5 b , ( o r i g i. n a 1 ) The appa r a t u s of c 1 a i m 5 .1 , further 
comprising means fox- converting a received analog signal l.o a 
digital signal and means tor filtering the digital signal. 

56. (original) The apparatus of e.Ui;im 555 , wherein the 
means for storing comprises means for buffering the digital 
signal * 

57. (original) The apparatus of claim 55, wherein the 
means for storing comprises means for buf fearing Che filtered 
digital signal . 

58. (original) The apparatus of claim 55, wherein the 
means for filtering comprises a finite impulse response ( FIR) 
digital filter . 

59. (original) The apparatus of claim 53, further 
comprising means for providing a signal quality metric that 
governs wh i ch $ i gna 1 s a re averaged . 
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GO. (original) The apparatus of claim 53 r wherein the 
retry -mode means for interpreting compri ses a Viterbi detector. 

61. (original) The apparatus of claim 53, further 
comprising means Cor determining whether the discrete values are 
adequately Indicated based on comparison of interpretations of 
the averaged signal and the current signal, 

62. (currently amended) The apparatus of claim S3, further 
comprising means for averaging a defined number of most recent 
input siqnals, wherein the defined number is greater than two- 

■ X. -f _ — . — . ii. • "— 

63. (original) The apparatus oi: claim S3, further 
comprising means for causing the stored signal to be an averaged 
input signal when two or more signals are obtained in a retry 
mode . 

64. (currently amended) A machine - readable medium 
embodying information indicative of instructions for causing one 
or more machines to perform operations comprising; 

interpreting an input signal as discrete values; and 
in response to an inadequate signal, averaging multiple 
signals to improve interpretation of the input signal; 
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wherein the multiple, signals comprise separate signals, 
represent J ng same data, obtained at different, times, 

65. (original) The machine -readable medium of claim 64 , 
wherein interpreting the input signal comprises: 
a a rnp 1 i. ng t he i npu t a i g n a 1 ; 
storing the sampled input signal; and 

detecting the discrete values in the sampled input signal. 

GG . (original) The machine -readable medium of claim 6b , 
wherein sampling the input signal comprises converting the input 
signal to a digital signal, storing the sampled input signal 
comprises storing the digital signal, and the multiple signals 
to be averaged include the stored digital signal, 

67. (original) The machine-readable medium of claim 65, 
wherein sampling the input signal comprises converting the input 
Signal to a digital signal and filtering the digital signal 
based on finite .impulse response, storing the sampled input 
signal comprises storing the filtered digital signal, and the 
multiple signals to be averaged include the stored and filtered 
digital signal . 
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68. (original) The machine -readable? medium of claim 64 # 
wherein the input signal comprises a read signal received from a 
storage medium, interpreting the input signal comprises 
determining if the read signal adequately indicates the discrete 
values), and averaging the multiple signals comprises averaging 
multiple read signal a of the storage medium to improve read 
signal interpretation . 

69 > (original) The machine-readable medium of claim 64, 
wherein interpreting the .input signal comprises using maximum 
likelihood detection and error correction to provide the 
discrete values arid a signal quality metric, and the operations 
further comprise excluding the inpi.it signal from the multiple 
signals to be averaged based on the signal quality metric, 

70. (original) The machine- readable medium of claim 64 , 
wherein averaging the multiple signals comprises: 

in response to the input signal inadequately indicating the 
discrete values, entering a retry mode; and 

in the retry mode, obtaining a second signal, averaging the 
first and second signals, and determining whether the discrete 
values are adequately indicated based on the averaged signal. 
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71. (original) The machine-readable medium of claim 70, 
wherein determining whether the discrete values arc adequately 
indicated comprises interpreting the averaged signal with a 

V i t e r b i d e. t e c t o r . 

72. (original) The machine -readable medium of claim 70, 
wherein determining whether the discrete values are adequately 
indicated comprises comparing interpretations of. the averaged 
signal and of the second signal . 

73. (original) The machine -readable medium of claim 70, 
wherein averaging the multiple signals irurther comprises, in the 
retry mode , in response to the discrete values being 
inadequately indicated, repeatedly obtaining a new signal, 
averaging most recent signals, and determining if the newly 
averaged signal adequately indicates the discrete values. 

74. (original) The mach i ne - readable medium of claim 73, 
wherein averaging the most recent signals comprises averaging 
t he t h r e e i no ss t: re cent signals. 

75. (original) The machine- readable medium of claim 70, 
wherein averaging the multiple signals turther comprises, in the 
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retry mode, in response to the discrete values being 
inadequately indicated, repeatedly obtaining a new signal, 
averaqing Che new signal with the previous averaged .signal, and 
determining if the newly averaged signal adequately indicates 
the disc re t e values . 
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